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allocation and demand management of water, sustainability issues and sustainable livelihoods approaches. The chapter ends with some examples of implementing the ideals (moving towards IWRM) and the new water organisations, the Global Water Partnership and the World Water Council. Although this is an excellent review, the sections on water pricing and allocation are rather short, given their importance, and there is little discussion of privatisation or "virtual" water and the emerging concepts of "green" and "blue" water.
Chapter 5 on water resource conflicts is the longest in the book and comprises ten case studies, four from Africa: the Nile, water management in Zimbabwe, land cover change impacts on lake Malawi levels and a fascinating overview of forestry and water issues in South Africa. There are short sections on salinization in Australia, pioneering policy approaches in the USA, water issues in New Zealand and IWRM in the Philippines. Some of these case studies are rather short and finish without much analysis or conclusions about the success or otherwise of the case study. This is partly because the Blue Revolution is a revolution in progress, it will therefore be interesting to re-visit these examples in a few years time to see how successful the approaches have been.
There are two detailed case studies on land use change impacts. One is from India (discussed in Chapter 3) focussing on the important and contentious issue of eucalyptus impacts on water use and erosion. Results are presented from four sides in Karnataka with monitoring of eucalyptus plantations, indigenous forest and annual agricultural crops. Perhaps unsurprisingly the results are not straightforward and highly case dependent (soil rooting depth is shown to be crucial in certain cases). Eucalyptus are not as problematic as they have often been portrayed but they do incur negative impacts. The point is made that although much progress has been made in understanding their impacts the actual use of this knowledge has been limited particularly because the results are so complex and as many of the new approaches and tools for IWRM have only recently been developed.
A second case study investigates broadleaf afforestation in lowland Britain and highlights the difficulties of applying principles of IWRM for assessing the impacts of land use change. Initial modelling studies showed an increase in recharge with broadleaf afforestation of grassland areas which is contrary to the impacts of afforestation in the world context. Using the authors' own Land Use Change model and some different assumptions about drainage and parameter values, he obtains annual evaporation from broadleaf forest 105 mm higher than from grassland. Both sets of results have been extrapolated to estimate the impacts of a more extensive afforestation programme in the Midlands with widely divergent results. These differences remain unresolved but serve to highlight the complexity and practical difficulties of quantifying and integrating land use change impacts on runoff and recharge into an IWRM framework. This is for a country where extensive long term experiments on land use change impacts have been performed, the situation is even more difficult in countries where no research has been undertaken, and the vegetation species, climate and soil characteristics are quite different.
The studies from the UK and India and research in other countries, most notably South Africa, have greatly improved our understanding of water flux at the land surface. Nevertheless, case studies highlight the complexity of the processes and interaction of many factors including climate (wind regime, radiation are both very important), vegetation/canopy structure (leaf density, shape etc), species type, rooting characteristics. It is because of this complexity that it remains difficult to generalise about the relative impacts of different vegetation types upon the catchment water balance. Conclusions regarding cause and effect impacts are therefore not easily transferable which underlines the importance of the lessons contained in Chapter 2.
Overall this book is a fascinating read and easily accessible to a wide audience. It would make a good complementary text to provide context to a standard hydrology course and make a useful introduction to social scientists to some of the technical developments (and the complexity of the science) in the area of water resources management. I would strongly recommend this as an excellent read to anyone with an interest in water resources. This book is the first attempt to draw up an exhaustive inventory of the glaciers of Indian Himalaya. Previously, some inventories had only been achieved in particular zones, among others by F. Muller in the Everest region of Nepal. Five areas are considered: the Kashmir (Jhelum basin), the Himachal (part of Satluj basin), the Garhwal (Bhagirathi basin), the Sikkim (Tista basin) and the Arunachal (part of the Brahmaputra basin). The Geological Survey of India compiled the data following the methodology issued for the world glacier inventory (IAHS/UNESCO). The source material is composed of topographic maps on a 1:50 000 scale or degree sheet maps on a 1:250 000 scale, whichever were available. The compilation has been aided by vertical aerial photographs and satellite imagery. The difficulties are numerous: the map and imagery cover are incomplete. Many Himalayan Glaciers are debris-covered and, in this particular case, the inaccurate glacial limits require many field surveys that have not been carried out due to the immensity of the work and the difficulties for field access.
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Despite these problems, the glaciologist and hydrologist communities will welcome the publication of this first exhaustive inventory of the Indian Glaciers. The book presents many illustrations, graphics and photographs, and the main physiographic characteristics of the inventoried glaciers are given in an annex.
Bernard Francou IRD, Quito, Ecuador This book is comprised of a selection of papers that describe the application of artificial neural networks (ANNs) in hydrology. It represents the first book of its kind at a time when ANNs are being used more and more as an alternative way of solving a range of hydrological problems. However, the authors of the book aptly point out that practitioners within the field have been slow to accept these methods, preferring to use proven technologies rather than adopt new models with a short hydrological history. The black box nature of ANNs has also contributed to the reluctance in using these tools despite the existence of techniques that can aid in model interpretation. To address these types of issues and facilitate the acceptance of ANNs within the hydrological community, the authors have succeeded in their main objective, which was to collect a series of papers that provide a succinct picture of current ANN use in hydrology.
Following the introduction by the authors, the book is organised as follows. Chapters 1 to 3 cover the application of ANNs in streamflow forecasting and provide some very useful ideas including the application of a Simplex algorithm to improve neural network training as well as uncertainty calculations using Monte Carlo simulation. Chapters 4 and 5 provide alternative neural network configurations and architectures in the form of modular neural networks and radial basis functions, respectively. Modular neural networks, in particular, are an exciting new area in neural network research and have much to offer hydrological applications. Chapters 6 to 14 present the application of ANNs in other areas of hydrology such as groundwater remediation, river flow regulation, identification of pollution sources, characterisation of soil physical properties, water quality and rainfall estimation. The final chapter of the book is an attempt to unpack the ANN black box using techniques such as Hinton diagrams and sensitivity analysis. Techniques such as these, which provide model interpretation, may aid in convincing practitioners and researchers who are discouraged by the black box nature of ANNs.
One of the strengths of this book is that it covers a range of ANN architectures and training algorithms ranging from feedforward ANNs trained using backpropagation to self organising maps for pattern discovery. The range of ANN techniques coupled with the diversity of hydrological applications have resulted in a book that will appeal to both a research and operational audience. On a slightly negative note, there is some inevitable repetition in the presentation of ANN theory between chapters due to the fact that each is a self contained contribution. The book is also somewhat US focused and neglects current research in this area carried out in other continents. Despite these latter points, the book clearly demonstrates the effectiveness of ANNs for a range of hydrological applications and arrives at a timely moment in hydrological research. Floods are commonplace in Bangladesh since time immemorial, definitely more than in any other country of the world. The country is located in a deltaic region formed by deposition of alluvia by three large rivers: the Ganges, the Brahmaputra, the Meghna, and their tributaties. Bangladesh has humid sub-tropical monsoon climate. The average annual precipitation is high, ranging from over one to over four thousand mm. Floods visit Bangladesh every year. Over 60% of the country is flood prone, while, on average some 20% of the land area is inundated during the monsoon in normal years. Severe floods occur in Bangladesh in every decade. The flood of 1998, caused by precipitation in major basins both inside and outside of Bangladesh, was an extreme one, both in terms of the vast inundated area exceeding two-thirds of the country, and its longest ever duration-from early July to late September (in some places up to 75 days). The 1998 flood surpassed several historic record water levels.
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The book consists of eight chapters covering several aspects of the 1998 flood and a number of more general topics related to floods in Bangladesh. It is a compilation of papers presented at a seminar held in Dhaka in December 1998, devoted to the Flood of 1998 and Management of Floods in Future.
The flood of 1998 was catastrophic. It caused 1050 fatalities and destroyed or damaged crops at an area of over 1.5 million ha, roads and highways at a length of 15 000 km, and embankments at 2000 km. Also 550 000 houses and 20 500 bridges and culverts were damaged by the deluge of 1998. The flood of 1998 affected 31 million people in 52 out of 64 districts of Bangladesh. Total losses were estimated as 100-140 billion Thaka, i.e. approx. US$2~2.8 billion. The numbers are not necessarily consistent. They are, similar to estimates for other large floods, notoriously uncertain.
Yet, even if the hydrological characteristics during the 1998 flood reached extreme values, the number of fatalities was not as high as during earlier floods. Flood preparedness activities helped save many lives.
Discussion is offered as to what extent the nation can better live with floods. In the past, population of this area lived with floods and even prospered from flooding. Yet, the population density was many times lower than at present.
The book raises the issue of controlling the flood waters. What are the options for Bangladesh? After the dramatic 1988 flood, the idea of constructing embankments along the entire stretches of all large rivers, was dominating. Now it is being adjusted as an "opening-up approach to flood": to open up as much space as possible to accommodate high river flow. A range of options is being discussed: structural and non-structural, pre-disaster mitigation and preparedness, response to disaster, post-flood recovery. The non-structural measures include, among others, flood forecasting and warning, flood fighting, flood proofing, floodplain zoning, shelter management.
Yet, the population of Bangladesh is estimated to grow to about 250 million by the year 2035. This would mean a very high, indeed unprecedented, population density for a country of the area less than 150 thousand square kilometres. This would translate into a very difficult challenge to the nation's flood preparedness.
Those interested in floods, frequent in Bangladesh, will find in the book a wealth of interesting information relevant to this most flood-prone country on Earth.
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